ABSTRACT
INTRODUCTION B
OILING is a liquid to vapor phase change process which occurs when the wall temperature of the heated surface is sufficiently above than the saturation temperature of the liquid. Boiling under quiescent fluid conditions is termed as pool boiling. During the last 70 years, pool boiling heat transfer has been investigated by many researchers worldwide [1] [2] [3] [4] [5] [6] [7] [8] . Rohsenow proposed constant values of the exponents in dimensionless numbers and provided a list of values of 'C sf ' for some surface-fluid combinations which was further extended by Vachon et. al, . Rohsenow pool boiling correlation has also been evaluated experimentally by many researchers at sub-atmospheric, atmospheric, or higher pressure. Tiwari et al., [9] have evaluated the convective heat and mass transfer coefficient under pool boiling condition for sugarcane juice during preparation of jaggery. The heat transfer coefficients were reported to vary from 50.65 to 345.20 W/m 2 0 C for heat inputs ranging from 160 to 340 W.
The milk is heated and boiled during manufacturing of khoa. Khoa is widely used as base material for the preparation of various sweetmeats. Recently, Kumar et al., [10, 11] have experimentally studied the pool boiling of milk in an aluminum and stainless steel pan under open conditions for khoa production by conventional heating method by varying the heat inputs from 240 to 360 W. Kumar et al., [12] evaluated the convective heat transfer coefficients for pool boiling of milk in an aluminum pan under closed conditions. The convective heat transfer coefficients were reported to vary fro m 186.32 to 567.56 W/m 2 0 C for the heat inputs varying from 240 to 360 W. The nucleate boiling heat flux was observed to increase exponentially with the increase in excess temperature.
The present study has been set forth to determine the values of the constants 'C sf ' for Rohsenow correlation during khoa making in an aluminum and stainless steel pots. The collected data has been analyzed and equation similar to Rohsenow pool boiling correlation has been developed for khoa. The information will be useful in designing an evaporator for khoa production, which will make the khoa manufacturing process efficient and economical. The values of the constant 'C sf ' for various fluid-surface combinations are given below [13] [14] [15] 
EXPERIMENTAL DETAILS AND PROCEDURE
The schematic diagram of the experimental set-up is shown in Fig. 1 . It consists of a hot plate of 1000W capacity connected through a variac to control the rate of heating of the milk in a pot of capacity 3.2 liters. The heat input was measured by a calibrated wattmeter (accuracy within ±0.5% of full scale value 1500 watts), having a least count of 1 watt. Calibrated copper-constantan thermocouples connected to a ten channel digital temperature indicator (least count of 0.1 0 C, accuracy ± 0.1%, and range of 50 to 200 0 C) were used to measure the temperature of the milk (T 1 ) and the surface temperature of the pot at the bottom (T 2 ).
The fresh milk sample obtained from a herd of 15 cows was heated in an aluminum and stainless steel cylindrical pot (200 mm in diameter, 102 mm deep and 1.6 mm thick) without any cover for different values of heat inputs ranging from 240 to 360 watts. The experiments follow a path of increasing heat inputs. For each run of the test, fresh sample of milk was taken from the same herd of cows. In traditional method of khoa making, milk is heated in an open pan and simultaneously it is stirred and scraped with a palta (iron scraper) to prevent the scorching of milk solids sticking to the pan. In the present research work, light manual stirring and scraping of milk has been carried out with the help of a Teflon scraper to avoid the scaling and burning of the product. Skin formed at the milk surface has been broken by stirring the milk gently at frequent intervals. Different sets of heating of milk have been obtained by varying the input power supply from 240 to 360 watts to the electric hot plate with the help of the variac. The experimental results for different sets of heating are reported in Tables 1-2 . The thermal physical properties of milk are evaluated at the saturation temperature of the milk by using the expressions given in Appendix-I. The power of Prandtl number has been taken as 1.7 as suggested by Rohsenow. The values of constant 'C sf ' for Rohsenow correlation during khoa making in an aluminum pot were determined, which varied from 0.006531 to 0.009071 whereas for stainless steel pot it was observed to vary 0.007565 to 0.011474. These results are given in Tables 1-2 . Thus the average values of 'C sf ' for aluminum and stainless steel pot surfaces were evaluated as 7.8815 x 10 -3 and 9.4772 x 10 -3 and respectively. After determining the values of 'C sf ' the convective heat transfer coefficients for khoa making in aluminum and steel pots were also determined. In the case of aluminum pot it was observed to vary from 395.58 to 1055.84 W/m 2 0 C and for stainless steel pot it varies from 317.53 to1007.63 W/m 2 0 C. It is observed that the convective heat transfer coefficient for khoa strongly depends on the heat inputs and was found to increase significantly with the increase in heat inputs. These results are in accordance with those reported in the literature . 
